Makassar is considered a metropolitan city with about 1.469.601 residents. Therefore, there is a need to upgrade quality, especially the basic needs. The desire to make the city world-class should be a motivating factor towards quality improvement. Walkability Index (WI) is used as an indicator for implementing sustainable development of infrastructure in the era of industrial revolution 4.0. This is the reason why the study about the walkability index of Real Estate housing in Makassar was important to be conducted. To be a livable city, Makassar needs to have pedestrian infrastructure bolstering the mobility of its citizens. This study, therefore, was meant to determine the extent of Real Estate housing in Makassar as supported by pedestrian pathways and Walkability Index. Both Quantitative and qualitative methods with spatial analysis and Walkability Index were used. The result showed that only 9 (3%) out of 272 housing had pedestrians while 97 % had no pedestrian. From 9 housing, 5 were considered very good housing, 2 quite good, and 2 worst. The walkability Index had an average score of 54.55, indicating it was good for pedestrians.
Introduction
Makassar was projected to be a world-class city through its vision stated by the Mayor in 2014. Its international quality would be improved significantly. Its mission involved building bike paths, pedestrian pathways, and corridors. Today, its central area, especially the old pedestrian city in the shopping center and heritage area, has been revitalized. However, an ideal city should have pedestrian infrastructures connecting one area to another. Real Estate housing in Makassar has developed well, though the availability of pedestrian pathways does not support it. The developers tend to ignore the surrounding, such as the entry and exit way, pedestrian pathways (connecting to the outside passageways). It is important for an ideal housing to have infrastructure such as pedestrian pathways for residents to feel comfortable. European, Japanese, Australian, and American Housing prioritize the human aspect. The developers and the government always facilitate citizens by providing good paths. Usually, the right and left sides of the paths are covered by grass. There are usually big trees and fresh air along the road, which refreshes individuals as they walk. Additionally, the sidewalk is often well maintained.
The walkability index (WI) is one of the indicators used in measuring the implementation of sustainable development of infrastructure. Sustainable development has been the latest issue of industrial revolution 4.0 [1] . For this reason, the Walkability Index (WI) of Real Estate Housing in Makassar needs to be conducted. The problem questions for the study include the following questions: 
Research methodology

Analysis method
Descriptive quantitative and qualitative analyses were used to identifying factors affecting the Walkability rate among pedestrians' pathways. The methods were also used to identify characteristic and Walkability Index (WI) score among pedestrians.
Literature review
Walkability is a term used to depict and measure of connectivity and quality of footpaths, and pathways in cities. It is determined through a comprehensive measurement of available infrastructure used by pedestrian and study connecting supply and demand [2] . To create walkable pedestrian pathways, accessibility, safety and convenience aspects for users should be put into consideration.
Global Walkability Index (GWI) gave qualitative analysis on pedestrian path conditions, including security, safety, and convenience for the users [3] . This analysis also gives information about Asia which grows much better in this regard. The parameter and description of Global Walkability Index Measurement are shown in the table 1. Grade Crossing Safety Pedestrians cross the road using some facilities 5
Motorist Behavior Motorists have a good attitude towards pedestrians, showing them respect as they cross the road.
Amenities
The availability of amenities such as trash bin, benches and shade 7
Infrastructure for disabled people The availability of infrastructure for disabled people 8
Obstruction
The absence of obstruction on the pedestrian pathways such as a street seller, parking area, and any other obstruction 9 Security form Criminal The general feeling of security.
Finding and discussion
Amount of real estate housing having pedestrian pathways in Makassar
Pedestrian pathways were built by developers in Makassar to make the foot-travelers feel comfortable. In some locations, there were pedestrian pathways on the road [4] . The availability of these pathways in the study area was limited and did not meet the standard set by the regulation of public work minister No. 03 the year 2014 on guidelines for planning, service provided and utilization, facilities and infrastructure of pedestrians in the city areas expected to have good infrastructure. The pathways in real estate housing is shown in figure 1 . The results showed that only 9 (3%) out of 272 housing had pedestrian pathways, 97% lacked. Moreover, the availability of pathways was limited. The middle-up housing such as Angin Mammiri, Makassar Metropolitan, Danau Biru Villa, Elysium, Green Mansion and Pavillion dominated the percentage [5] . Figure 2 shows the map of Real Estate Housing in Makassar with pedestrian pathways. The development of Real Estate in Tanjung Bunga seemed promising, necessitating the need to consider the reasons it was becoming a strategic housing area. Mall Phinisi Point, Pantai Area improvement, culinary center, and other facilities have significantly developed. However, GMTD did not develop as expected, lacking pedestrian pathways in some places. The pathways were only available in some area, such as in front of Trans Makassar Mall and near Cheng Ho Mosque. Nevertheless, their width did not meet the required standards. Besides, there was no pedestrian pathway in places such as trading areas, offices, CCC, The Rinra Hotel, Gammara Hotel, Upper Hills, Siloam Hospital, and in some sections of the main road (Metro Tanjung Bunga Street).
The characteristics of pedestrian pathways of real estate housing in Makassar
Angin Mammiri Housing had a well-maintained pedestrian pathway. Its width reached 1,5 m. There was no conflict between pedestrians and other transportation users. Furthermore, there were also no obstructions. It was difficult to find any danger in this area due to the low-speed level and the presence of signs to control the speed. Additional amenities include well maintained big trees, lighting, trash bin, gazebo, median and road sign. However, there was no marking road and ramp for disabled people. Alfamart and park were the reason people chose to walk.
Makassar Metropolitan Housing had maintained pedestrian pathways. The road was a rough road with holes of 1.5 meter. There was also no obstruction in this area. There was no danger due to the low-speed level and supported by signs to control the speed. Additional amenities include well maintained big trees, lighting, trash bin, median, and road sign. However, there was no marking road or ramp for disabled people.
Elysium housing was characterized by good quality pedestrian ways with a width of 1 m. There was also no obstruction in this area. It was difficult to find any danger since had low-speed level limits and as well as road signs to control the speed. Additional amenities include well maintained big trees, lighting, benches, trash bin, median, and road sign. However, there was no sign marking or ramp for disabled people.
Bumi Tamalanrea housing had poor pedestrian pathways. The pathways were used as a parking lot for motorcycles and cars, street vendor, and stakes blocking out the pedestrians. The pathways were only available in some parts of the main road. Additional amenities provided were plants/big trees, lighting, and trash bin, with no marking or ramps.
Samalona Housing had 2 meter-pedestrian pathways. However, they were not well-maintained and had many rough road and holes, unconnected pathways, trees that limited the road space, making pedestrians uncomfortable. There was also no obstruction in this area. There was no danger in this area due to low-speed level limits with signs to control speed. Additional amenities include well maintained big trees, lighting, and trash bin. However, there was no Villa Danau Biru Housing had pedestrian pathways with a width of 3 meters. They were not well maintained with many rough roads, unconnected pathways, and trees that limited the road space, making pedestrians uncomfortable. There was also no obstruction in this area. It was difficult to find any danger due to the low-speed level and signs to help control speed. Other amenities included well-maintained plants/big trees, lighting, and trash bin. However, there was no sign marking or ramps for disabled people.
Green Mansion Housing had well-maintained pedestrian pathways with a width of 1.5 meters and had no obstructions. There was no danger due to the low-speed level supported by signs. Additional amenities included well-maintained plants/big trees and lighting. However, there was no sign marking or ramps for disabled people.
Telkomas Housing had poor pedestrian pathways with many street vendors. Unconnected pathways and street vendors were the sources of the problems. There were only a few pedestrian pathways along the main road. Additional amenities include plants/big trees and lighting. However, there was no marking or ramps for disabled people.
Pavilion housing had well-maintained pedestrian pathways with a width of 2, 4 meter in the entrance and 1.2 meters in the inside. There was also no obstruction or any danger. Additional amenities included well-maintained big trees, lighting, benches, trash bin, and road sign. However, there was no marking or ramps for disabled people.
Two analysis of particular roads were used to determine the Walkability Index score, first by measuring the aspects related to pedestrian pathways based on criteria index and second by using questionnaire made for authorized institutes [6] . The location of the study was divided into segments and the measurement of index criteria was based on a questionnaire result (Likert scale). In this stage, the answers from respondents were categorized into three: Worst, Quite Good, and Very Good. The data were processed and analyzed to develop a Walkability Index. The score was converted in a range 0-100 and an approach was used in grouping the Index Walkability into three categories.
• figure 3 , it is evident that 3 out of 9 housing units were had pedestrian pathways. Then56% was categorized as very good, 22 % quite good, and 22 % worst. Table 3 showed Real Estate Housing with pedestrian pathways have a walkability index average of 45.55 (walkable), though it might be upgraded. Bumi Tamalanrea and Telkomas housing showed the lowest rate of walkability index (30). This is because the pedestrian pathways were poorly maintained, with the presence of street vendors and parking lots [7, 8] . However, the highest walkability index was from Angin Mammiri, Elysium, and pavilion housing (75-90), which were all well maintained and supported by various facilities for street vendors. The results of the walkability index of each parameter shown in figure 4 . According to its parameters in figure 4 , the highest score as much 97.5 is from motorist behavior due to low-speed levels in the area. There were also road signs which helped a motorist in controlling their drive. This was a hint that the areas have the potential to be walkable. Infrastructures for disabled people had the lowest score as much 67.5. There were no markings or ramps in all housing. The availability of amenities would increase the inconveniences and interest to walk, especially for disabled people. The law requires an audit to be conducted in order to guarantee the availability of infrastructure. These were the minority often neglected by government and developers and therefore their accessibility should be guaranteed. This includes the right to access public facilities and appropriate accommodation. As government work on completing the infrastructure it should also 
